Etoposide-induced DNA damage in human tumor cells: requirement for cellular activating factors.
Previous studies with the multidrug-resistant human HL60 cell line have shown a 3-4-fold decrease in VP-16 accumulation compared to the sensitive cell line, while the degree of resistance to VP-16 was 300-fold, indicating that other mechanisms of resistance are also operative. Since VP-16 has been shown to interfere with topoisomerase II activity, we have evaluated VP-16-dependent DNA strand break formation in the drug-sensitive and -resistant HL60 cells. Studies reported here show that the drug-resistant HL60 cells are extremely resistant to VP-16-dependent DNA cleavage compared to the sensitive cells. This decrease in DNA cleavage activity in the presence of VP-16 was, in part, related to a 2-3-fold decrease in both the amount and activity of topoisomerase II in the resistant cell line compared to the sensitive cells. Nuclei from the resistant cell line were markedly more resistant to VP-16-dependent DNA cleavage than the WT cell nuclei. Interestingly, WT nuclei were found to be relatively more resistant to VP-16-induced DNA cleavage than the intact WT cells. Addition of WT cytosolic proteins to WT nuclei, however, significantly stimulated VP-16-dependent DNA cleavage and slightly increased DNA cleavage in resistant cell nuclei. In contrast, cytosolic proteins from the resistant cells had no effect on DNA cleavage in nuclei isolated from either cell line. These observations indicate that a decrease in the amount and activity of topoisomerase II in resistant HL60 cells translates into a decrease in VP-16-dependent DNA breakage and contributes to the resistance to VP-16. Furthermore, the cytosolic fraction from WT cells contains some factor, not present in the resistant cells, which is necessary for the maximal drug-induced DNA cleavage.